We present FCRAO maps as well as combined BIMA and FCRAO maps of the high density molecular emission towards the CS core in the L673 region. With the FCRAO telescope, we mapped the emission in the CS (2→ 1), C 34 S (2→ 1), HCO + (1→ 0), and H 13 CO + (1→ 0) lines. The high density molecular emission, which arises from a filamentary structure oriented in the NW-SE direction, shows clear morphological differences for each molecule. We find that HCO + has an extremely high optical depth, and that the H 13 CO + emission is well correlated with submm sources. The BIMA and FCRAO combined maps recover emission from a lot of other structure which was previously undetected or only marginally detected, and show an overall aspect of a filamentary structure connecting several intense clumps. We found a total 15 clumps in our combined data cube, all of them resolved by our angular resolution, with diameters in the 0.03-0.09 pc range. Their estimated masses range between 0.02 and 0.2 M ⊙ , except for the largest clump, which has a mass of ∼ 1.2 M ⊙ . We find a clear segregation between the northern and southern region of the map: the northern section shows the less chemically evolved gas and less massive but more numerous clumps, while the southern region is dominated by the largest and most massive clump, and contains the more evolved gas, as traced by emission of late-time molecules. We find that the derived clump masses are below the virial mass, and that the clumps masses become closer to the virial mass when they get bigger and more massive. This supports the idea that these clumps must be transient, and only the more massive ones have a chance to last long enough to form stars. The clumps we detect are probably in an earlier evolutionary stage than the "starless cores" reported recently in the literature. Only the most massive one has properties similar to a "starless core".
Introduction
Dense cores of molecular clouds have been extensively used to study the star formation process. The emission of several molecules known to be good tracers of high density molecular gas has been used to study their properties, such as mass and density, temperature, and velocity distributions. However, it was apparent from the first surveys (Zhou et al. 1989; Myers et al. 1991 ) that there existed large discrepancies between the emission of some of these molecules, such as CS, NH 3 or HCO + , which needed to be clarified in order to obtain the actual distribution of the high density gas in these sources. Pastor et al. (1991) and Morata et al. (1997) carried out a systematic comparison between the emission of the CS (J=1→0) and NH 3 (J, K)=(1,1) transitions under similar conditions of angular resolution which confirmed these discrepancies, in particular the Send offprint requests to: Oscar Morata; omorata@mps.ohio-state.edu systematic difference in size and separation between the emission peaks of both molecules.
To explain these results, Taylor et al. (1996 Taylor et al. ( , 1998 developed a chemical model in which high density condensations, or dense cores, are formed by clumps of different mass, age, size, and density but with sizes of < ∼ 0.1 pc. These clumps would be unresolved at single-dish angular resolution observations such as the ones listed in the previous paragraph. Most of the clumps would disperse before NH 3 abundances build up to significant levels, though these clumps would contain substantial CS, so its emission should be observable. A few clumps, those sufficiently long lived, or being in a more advanced stage of physical and chemical evolution because of being denser or more massive, would form a significant content of NH 3 , while CS abundance decreases with time. These clumps would possibly continue their evolution to eventually form stars. Moreover, Taylor et al. (1996 Taylor et al. ( , 1998 found that a classification could be made in the model between "early-time" molecules (showing extended emission like CS) and "late-time" molecules (show-ing more compact emission like NH 3 ), according to the time at which these molecules reached their peak fractional abundance.
In order to test the Taylor et al. chemical model, and in particular to study the small-size structure of the dense cores, we carried out high angular resolution observations with the BIMA telescope towards the L673 molecular cloud of several transitions corresponding to molecules of both families of species (Morata, Girart & Estalella 2003; hereafter MGE03) . The region selected had been previously mapped at an angular resolution of ∼ 1 ′ in CS (2→ 1) (Morata et al. 1997) and NH 3 (J, K)=(1,1) (Sepúlveda et al. 2004 ). It has no signs of star formation and is located ∼ 9. ′ 5 to the southeast of IRAS 19180+1116. The distance to the L673 cloud is ∼ 300 pc (Herbig & Jones 1983) MGE03 detect emission in the CS (J=2→1), N 2 H + (J=1→0), HCO + (J=1→0) and SO (J K = 2 3 → 1 2 ) lines. The high angular resolution interferometric observations reveal a much clumpier medium than the lower resolution single-dish observations. Several clumps of size < ∼ 0.08 pc are detected distributed all over the region encompassed by the single-dish emission. However, the BIMA interferometer only detects 9-12% of the CS (2→1) emission. Modelling the filtering effect of BIMA, MGE03 show that a clumpy and heterogeneous medium could explain this effect.
MGE03 find that the BIMA observations can be fitted by a model with a density at which collapse is halted at n f = 5 × 10 5 cm −3 . A tentative classification of the studied clumps according to the stage of chemical evolution indicated by the molecular abundances is proposed. However, the model cannot explain the observed HCO + low abundances with respect to the predicted values obtained at two positions, but this is possibly due to strong self-absorption in the HCO + (1→ 0) line.
The results of MGE03 show that although the interferometric observations lose information on the total emission of the region, they are in agreement with the results obtained with single-dish telescopes, suggesting that interferometric observations are useful to study with high angular resolution the chemical evolution of the inner structures of starless cores. However, in order to avoid the filtering effect of interferometers, array observations should be combined with single dish observations. This would give high resolution maps of the full emission.
In this paper we present the study of the spatial distribution of the molecular emission in L673 from the maps obtained with the 14-m FCRAO telescope, and from the maps obtained by combining the BIMA data of MGE03 and the FCRAO maps presented in this paper. In § 2 we describe the FCRAO observations and the BIMA and FCRAO combination procedure. In § 3 we describe the morphological properties of the molecular emission. In § 4 we analyze the properties of the molecular cloud observed.
Observations

FCRAO Observations
The observations were carried out in 2003 January with the 14-m Five College Radio Astronomy Observatory (FCRAO) 
Combination procedure for the FCRAO and BIMA data
The BIMA interferometer detects only 9-12% of the CS (2→ 1) emission. Therefore, in order to recover the missing flux of the interferometer data we combined the CS (2→ 1) and HCO + (1→ 0) data obtained with the FCRAO presented in this paper with the BIMA data from MGE03. The first step to do this process is to convert the FCRAO antenna temperature to flux scale. We used a 43 Jy K −1 conversion factor for the two transitions (M. Heyer, private communication). There are basically two single-dish and interferometric data combination techniques that work well (Helfer et al. 2003) . One is to add synthetic short-spacing visibilities in the (u, v) plane (e. g., Vogel et al. 1984; Girart et al. 1999) . The other is a linear combination procedure of the single-dish and interferometric maps (e. g., Ye, Turtle & Kennicutt 1991; Stanimirovic et al. 1999) . We tested these two techniques.
In order to fill the BIMA visibility hole with synthetic FCRAO visibilities, we first deconvolved the FCRAO maps from the FCRAO beam pattern using the CLEAN algorithm. The beam was modeled as a Gaussian with the FWHM given in Table 1 . The deconvolved FCRAO map was then multiplied by the interferometer primary-beam response, taken as a Gaussian, and centered on the two position observed with BIMA (see MGE03). From these two resulting maps, a randomly distributed sample of visibilities was generated in the (u, v) plane of 0-20 light-ns. The number of visibilities generated was chosen to have a visibility density similar to the BIMA data for the inner part of the (u, v)-plane. To check the relative flux calibration of the FCRAO data with the BIMA data, FCRAO visibilities were generated in the range of 21 to 30 light-ns at the same location as the BIMA visibilities. The two data sets were compared by vector averaging the visibilities in this range over concentric annuli. The values obtained from both instruments agreed to within 15%. The linear combination of the maps consists of first generating mosaiced BIMA dirty maps, M bima ; as well as the BIMA dirty beam, B bima ; then, the "dirty" combined map and beam (M comb , B comb ) are generated as follows (Stanimirovic et al. 1999) :
M fcrao is the FCRAO map regridded to match the M bima cell size and map size and weighted with the primary gain of the mosaiced BIMA maps; B fcrao is modeled as a Gaussian with the FWHM given in Table 1 ; f is the calibration factor, taken as 1.0 given the agreement of the relative flux calibration between the two instruments; and α is the ratio of the beam areas for the FCRAO and BIMA. We adopted a value of α = 0.050 and 0.042 for the CS and HCO + data, respectively. The different M comb were deconvolved from B comb using the CLEAN algorithm. Note that modelling the FCRAO beam as a Gaussian is a good approximation: typical sidelobes in the beam pattern of a single-dish radio telescope are of the order of −20 dB, which will give an error in the combined beam pattern of less than 10 −3 , well below the dynamical range of the map. As pointed out by Helfer et al. (2003) , the method of adding synthetic single-dish visibilities in the (u, v) plane is parameter dependent, in particular to the number and weighting of the synthetic visibilities. Choosing the right combination of parameters, we found results almost identical to those of the linear method technique. Yet, the linear method is much faster and simpler, so the combined maps presented here were obtained using the linear method. Details of the combined maps are shown in Table 2 . Figure 1 shows the integrated emission maps of the four species observed with the FCRAO. The maps show that the high density molecular emission arises from a filamentary structure oriented in the NW-SE direction. Despite sharing the same filamentary structure, the four maps show clear morphological differences. First, the CS is more spread than HCO + : the FWHM along the axis perpendicular to the filament major axis is about 2 ′ -3 ′ for the HCO + , whereas is about 3 ′ -5 ′ for the CS. Second, HCO + and H 13 CO + relative intensity peaks do not coincide. In particular, at the center of the map they are anti-correlated, i. e., the H 13 CO + maximum is located in a relative minimum of the HCO + . Indeed the H 13 CO + and HCO + intensities are comparable at this position. This suggests a very high optical depth. In order to estimate quantitatively the effect of the opacity on the emission of the CS and HCO + we estimated their optical depths from the ratio of the integrated emission maps of H 13 CO + and HCO + and from C 34 S and CS, using the isotope abundance ratios shown in Table 4 . Figure 2 shows the grey scale image of the HCO + and CS optical depth overlaid with the contour map of their integrated emission. This figure shows clearly that the HCO + is highly optically thick, with τ > ∼ 7 for most of the emitting region and with a maximum of τ = 90 at the position of L673 SMM 5. On the other hand, the CS emission is moderately optically thick (τ ≃ 1-4). The extremely high optical depths of the HCO + (1→ 0) emission implies that this line is not a good tracer of the distribution of the HCO + molecule in L673. Thus, we confirm the hypothesis pointed out by MGE03 that a high optical depth of the HCO + (1→ 0) is the responsible of the lack of agreement between the observed BIMA HCO + column densities and the theoretically predicted column densities. Indeed, the maximum HCO + optical depth measured is located within the region observed with BIMA. Strong absorption features and very high optical depths of the HCO + (1→ 0) emission are also observed in other molecular clouds (e. g., Langer et al. 1978; Girart et al. 2000) .
Results and Analysis
Spatial distribution of large scale molecular gas
From an inspection to the IRAS catalogues within the region shown in Fig. 1 we found four infrared sources. IRAS 19182+1112 and IRAS 19183+1109 are detected only at 12 and 25 µm. On the other hand, the other two sources, IRAS 19186+1106 and IRAS 19187+1107 are detected only at 100 µm. There are also four weak submillimeter sources (Visser, Richer & Chandler 2002) . Only the strongest submm source, L673 SMM8, is associated with an infrared source, IRAS 19187+1107. All the submm sources are located in strong molecular line emitting regions. Indeed, they are well correlated with the relative intensity peaks of the H 13 CO + (1→ 0). Visser et al. (2002) classify these submm sources, except SMM3, as starless cores. SMM3 is classified as a candidate protostar (where there is some evidence of high-velocity CO emission).
By analyzing the kinematical properties of the CS and H 13 CO + emission, we found a smooth velocity gradient along the major axis of the filamentary molecular structure: from NW to SE the v LSR goes from ∼ 7.0 to 7.4 km s −1 . In addition, east of the center of the map the CS emission is redshifted to ∼ 7.7 km s −1 .
3.1.1. Comparison of the emission of the CS (1→ 0) and (2→ 1) lines
We have also compared the emission of the CS (1→ 0) line measured with the Yebes telescope (Morata et al. 1997 ) with the CS (2→ 1) line obtained with the FCRAO telescope, after convolving the spectra of the (2→ 1) line with the 1.9 ′ beam of the Yebes telescope. We compared the resulting spectra at the position of the CS (1→ 0) peak, corresponding to the North field of the BIMA map, and the position of the peak NH 3 intensity, corresponding to the South field. The derived T ex at the North position is the same for both lines, 4.2 K. In the South position, where we did not observe the C 34 S (1→ 0) transition, the excitation temperature derived from the (2→ 1) line, 4.4 K, is very similar to the value found at the northern region.
Column densities
Similarly as in MGE03, we selected several positions in the region mapped with the FCRAO observations in order to obtain the physical parameters of the gas and to compare them with the chemical model. Table 3 shows the coordinates for each position and their map counterparts, if any. These positions were selected mainly to coincide with the 4 positions we selected in MGE03, and with the SMM and IRAS sources of the region. We also selected two positions not related to any object in order to see if they traced "younger" gas. Table 4 shows the line parameters for the CS (2→ 1) and H 13 CO + lines, and the physical parameters obtained for each position. We adopted a value of T ex = 4 K for our calculations, based on the result we had obtained from the comparison between the CS (1→ 0) and (2→ 1) lines (Morata et al. 1997 and MGE03, respectively) . Table 5 shows the ratio between the derived column densities for CS and HCO + obtained for each position, which can be compared to the results of our chemical model (MGE03). We observe that there is a similar trend to the results we obtained in MGE03. The positions where there are no SMM or IRAS sources (positions b, d, and e) the CS column density is higher than the HCO + column density, which would indicate that the clumps are chemically young. In the positions where there is a SMM or IRAS source, the HCO + column density is higher than the CS one. This is what we expected for later times, when the clumps are more chemically evolved, HCO + is more abundant, and CS starts to suffer freeze-out. We found the highest ratio for SMM5 (position g), which we previously classified with the BIMA observations as one of the two chemically more evolved points, and where the N 2 H + emission is more intense. Thus, we confirm our previous classification. Visser et al. (2002) calculate the masses of the SMM sources in L673 from the total flux measured in an area of radius r. They also calculated the H 2 column density over this area. We have convolved the spectra of the CS (2→ 1) and C 34 S (2→ 1) emission with a Gaussian with FWHM equal to the r derived for each SMM source, in order to estimate the CS column density for each SMM position. Table 6 shows the averaged CS abundance obtained from the H 2 and CS column densities. The derived values are found in the range 2-10 × 10 −9 cm −2 . We found the lowest value near the IRAS source at the SE part of the large scale maps, and the highest abundance at the position of SMM6, a submm source that seems to be less centrally peaked than other submm sources (Visser et al. 2002) , which would indicate that it is in a less evolved stage.
CS abundances
3.2. Spatial distribution at high angular resolution Figure 3 shows the composite of the combination process of the BIMA and FCRAO observations for the CS (2→ 1) and HCO + (1→ 0) emission.
The HCO + combined map shows a clear filamentary structure connecting several clumps, although some of them, particularly to the SE, are far from the phase center of the map, which makes difficult to distinguish them from another filament. However, as indicated by Fig. 2 , the region observed has a very high optical depth, so the emission shown in the combined map cannot be used to describe the true morphological and kinematical behaviour of the HCO + emission.
On the other hand, the combined map of the CS emission, although it has a moderately high opacity (2-4), can be used to trace the CS distribution. When we recover all the flux, we find that all the most prominent clumps found in the BIMA observations are also detected but with more intensity. We believe that these clumps, which stand near the phase center of the map, are real. We also recover emission from a lot of other structure which was not previously detected or only marginally detected. This confirms the predicted effect of the BIMA filtering in MGE03. The overall aspect is also of a filamentary structure connecting several intense clumps. One of this clumps coincides with the nominal position of the source SMM 5.
The clumps and filamentary structure of the emission is more clearly revealed in Figure 4 , which shows the channel maps of the combined BIMA and FCRAO maps for the CS (2→ 1) line. Here we find a very complex structure, with several clumps with sizes of ∼ 13 ′′ -25 ′′ , appearing in two or three of the channel maps. Some of these clumps might coincide with clumps found in the HCO + map.
Clump Analysis
Since the combined high angular resolution maps show a highly clumpy CS spatial and velocity structure, we carried out the clump analysis technique developed by Williams, de Geus & Blitz (1994) in our combined BIMA and FCRAO CS (2→ 1) data cube. This technique consists mainly of two algorithm, CLFIND and CLSTATS. CLFIND, which does not assume any clump profile, works by contouring the data at a multiple of the rms noise of the data cube, then searches for peaks of emission to locate the clumps, and, then, follows down to lower intensities. CLSTATS is a task that calculates integrated intensities, peak positions, sizes, velocity dispersion, etc, for the clumps found by CLFIND. A very detailed explanation of this analysis technique is found in Williams et al. (1994) . Williams et al. (1994) found that the CLFIND algorithm obtains the best results when the contour interval and the lower contour are set to 2σ. However, they recommend to use a higher value of the lower contour if there is background emission. This is the case of the combined L673 CS (2→ 1) maps, where there is some low level (∼ 2σ) extended emission. Thus, we run the CLFIND and CLSTATS algorithms for the L673 CS channel maps with the contour interval set to 0.48 Jy beam −1 (2σ) and the lowest contour set at 0.96 Jy beam −1 (4σ). A total of 15 clumps were found, all of them with a peak intensity of at least ∼ 4σ. Table 7 shows the physical parameters derived for the 15 clumps found by the algorithm. All the clumps are clearly resolved with our angular resolution, and have deconvolved diameters in the 0.03-0.09 pc range. The velocity dispersion of the clumps (i. e., the FWHM corrected for the spectral resolution) is not very different for the different clumps, 0.31-0.65 km s −1 . The clumps have masses between 0.02 and 0.36 M ⊙ . The estimated clump densities range between 0.6 and 4.6 × 10 4 cm −3 . This value of the averaged density of the clumps implies that, since the CS (2→ 1) critical density is 5 × 10 5 cm −3 , they are clearly subthermalized. It also explains that the derived excitation temperature, 4 K, is significantly below the kinetic temperature expected in the cloud, 10 K. Figure 5 shows the location of the clumps derived by the algorithm as circles. The area of the circles is proportional to the mass of the clumps. This figure shows a segregation of clumps between the northern and southern section of the map. The clumps with their peak intensity in the 7.2 and 7.5 km s −1 channels arise from the northern region, whereas the clumps with their peak at the 6.9 km s −1 channel are located in the southern region. In addition, in the southern part, there are less clumps than in the northern part, but it is dominated by the largest and most massive clump. Interestingly, this clump is associated with the two N 2 H + clumps found by MGE03. This confirms the idea that both N 2 H + and NH 3 trace the more evolved, massive clumps.
Discussion
4.1. The large scale structure of L673. Correlation of HCO + and N 2 H + emission with dust
As we have pointed out, the H 13 CO + seems to be well correlated with the dust, as detected by the sub-millimeter observations. This suggests that H 13 CO + is tracing the more massive or more evolved clumps. At the same time, Fig 1 shows that the peak H 13 CO + emission is also coincident with the position of the BIMA peak of N 2 H + , and a SMM source (SMM 5). In our chemical models, HCO + and N 2 H + are late-time molecules. Thus, the apparent discrepancy found in MGE03 between the observed column densities with BIMA and the expected values from the chemical model was due to the extremely high opacity of the HCO + emission. H 13 CO + is found where N 2 H + is also found, although a little more extended as can be expected from the models, because it is formed a little earlier. Moreover, the emission of H 13 CO + , a late-time molecule, coincides with the position of the dusty submm sources, which also coincides with the theoretical predictions (Taylor et al. 1998 ).
4.2.
The small scale structure of L673 Figure 6 shows the mass and size distribution of the derived clumps. It is clear that with only 15 clumps we cannot pursue an statistical analysis of the mass distribution of the clumps. However, with the data available, the mass clump distribution is compatible with the low-mass end of the mass distribution observed in low-mass star formation clouds, such as in ρ Oph (Motte et al. 1998; Johnstone et al. 2000) , where the slope of dN/dM is not so steep (see Fig. 6 ).
CS clump distribution properties
The derived clump masses are significantly below the virial mass (see Table 7 ). This strongly supports the idea that these clumps must be transient (Taylor et al. 1996 (Taylor et al. , 1998 . Recently, a detailed study of the illuminated clumps ahead of the HH 2 object also suggest that clumps in molecular clumps are transient (Girart et al. 2002; Viti et al. 2003) . Figure 7 shows that the clumps mass becomes closer to the virial mass when they get bigger and more massive. This again supports the concept of transient clumps, since the bigger and more massive clumps are closer to the virial mass, and therefore with higher chance to form stars. However, the mass calculated for the clumps is derived assuming constant CS abundance. If, as it seems, the CS abundance is lower for more evolved clumps, the slope of the relation shown in Figure 7 would be steeper, and the clumps would probably have a mass closer to the virial mass.
Fig. 5.
Combined BIMA and FCRAO CS (2→ 1) contour maps for the three channels with the strongest emission (from Figure  4) . The thick circles are centered at the position and at the channel at which each clump shows its highest intensity, as found by the CLFIND algorithm of Williams et al. (1994) and described in § 3.3. The area of the circles is proportional to the mass of the clumps. The numbers correspond to the identifier found in the first column of Table 7 . Figure 8 shows the comparison of two channel maps for the combined CS (1→ 2) and N 2 H + (1→ 0) emission. We can clearly see that the peak emission of the CS emission is shifted with respect to the peak emission of N 2 H + . Moreover, the CS emission is more spread than N 2 H + , so we are detecting a chemical differentiation inside the clump.
Largest clump and N 2 H + clumps properties
The largest CS clump is not only the clump with the highest M clump /M virial ratio (and thus with highest probability of undergoing star formation) but it is also the only one associated with N 2 H + emission (see § 3.3). This confirms the Taylor et al. (1996 Taylor et al. ( , 1998 scenario. Interestingly, the density of this clump, as derived from the CS emission, is similar to the other clumps. This may be explained if the emission of the N 2 H + traces the highest densities of the clump, high enough so CS depletion is likely occurring as it has been observed in several dense starless cores (e. g., Tafalla et al. 2002 Tafalla et al. , 2004 .
We have calculated from the BIMA data the mass traced by the N 2 H + for this clump. Assuming a N 2 H + fractional abundance of 8 × 10 −11 , that was obtained using the H 2 column density determination from the submm sources of Visser et al. (2002) , we could derive a total mass for the biggest clump of 1.2 M ⊙ . This mass is significantly higher than those from the other clumps. In addition, the M clump /M vir is 0.52, so it is not far from being close to collapse. a Optical depth derived at the peak position of the clump from the intensity ratio of the CS (2→ 1) and C 34 S (2→ 1) FCRAO maps. b FWHM of the line in velocity corrected for channel resolution as described in Appendix A of Williams et al. (1994) c Equivalent circular radius corrected for beam size as described in Appendix A of Williams et al. (1994) e Clump mass derived from the integrated emission obtained with CLSTATS corrected for the CS (2→ 1) optical depth, τ, and assuming a constant excitation temperature of T ex = 4 K. An abundance ratio of X[CS/H 2 ] = 10 −8 is adopted. e Virial mass obtained from M vir = 5 ∆R σ 2 v /α G with σ v = ∆v/2.355 and assuming an inverse-square power law density profile (α=5/3). f Average volume density obtained assuming a sphere of mass M cl and radius ∆R.
On the small scale structure of L673
The previous results, along with the results from the lower resolution analysis in Sect. 3.1.2, show at least the differences between the two regions that form the map obtained with the BIMA observations. The northern region shows a gas less chemically evolved and smaller and more numerous clumps. The southern region contains the more evolved gas and the biggest clump. The clumps detected in our observations seem to be of a different kind than the ones usually studied in surveys of "starless cores" (Tafalla et al. 2002; Bergin et al. 2001) . These are usually older cores, which have already achieved the more evolved and more massive stage of core evolution, as is clearly indicated by the detection of late-time molecules, as N 2 H + and NH 3 , and by the high level of depletion of some molecules onto dust grains. We find one such clump in our region, which might be almost arriving to that evolved phase. This clump is at the same time the most massive, shows emission of N 2 H + , and different emission peaks for CS and N 2 H + , which could point to depletion. However, we detect a lot of other clumps, less massive, that show almost no emission of late-time molecules, and which probably will disperse before they can achieve the "starless core" stage.
We face the question of what could possibly be the origin of these transient clumps. They are probably caused by interstellar turbulence (see e.g. Padoan 1995; Ballesteros-Paredes et al. 1999) . In support of this idea, we observe that the derived masses for our clumps are around 0.1M ⊙ , which is also the mass-scale of turbulent fragmentation in the ISM (Padoan 1995) . This small scale turbulence is probably related to largescale flows in the diffuse Galactic interstellar medium, which several studies (Hartmann et al. 2001; Bergin et al. 2004) propose as a mechanism that can lead to the fast formation and dispersal of molecular clouds, which could explain the apparent rapid star formation and short cloud lifetimes observed in the regions of the solar neighborhood. On a smaller scale, several authors postulate the possible existence of transient clumps. Falle & Hartquist (2002) propose that slow-mode MHD waves could create, under suitable conditions, large density enhancements, of the order of a factor of 30, which could last on the order of 1 Myr, before dispersing back to the original density. At the same time, Vázquez-Semadeni et al. (2004 and Ballesteros-Paredes et al. (2003) also argue that cores within molecular clouds may not be in hydrostatical equilibrium, and would be transient features generated by the dynamical flow in the cloud, not necessarily requiring strong magnetic fields. These cores must then either collapse, if they have an excess of gravitational energy, or re-expand and merge back into the surrounding molecular cloud. The re-expansion time is expected to be larger than the compression time due to the retarding action of self-gravity, and is estimated to be of the order of a few free-fall times. This would be consistent with the result that typically there are more starless than star-forming cores in molecular clouds and that, as in our case, most of the cores do not appear to be gravitationally bound. Only massive enough cores would eventually undergo local collapse.
In any case, such kind of models would have consequences for the physical and chemical evolution of these regions . Firstly, the chemistry would be mainly "young", as the molecules would be destroyed when the gas returns to a more diffuse state. Secondly, this mechanism would halt the process of freeze-out of molecules onto dust, as the frozen-out molecules would also return to the gas phase as the density of the gas goes back to the diffuse state. Thus, these regions would not be completely depleted of molecules in the gas phase, as it is apparently shown by some observations (Gibb & Little 1998) . Finally, the mass distribution of these transient clumps probably determines the low-mass star formation rate.
However, an altenative possibility is that the more massive clumps were formed as the aggregation of smaller clumps that collide to form a massive clump which could then be closer to collapse. The analysis of our clumps allows us to make some raw estimations to see if this can happen since transient clumps are expected to survive for ∼ 1 Myr (Falle & Harquist 2002; Vázquez-Semadeni et al. 2004) . Two limiting cases can be studied. One case is to assume a 1-dimensional structure, that is, the clumps are moving inside a filamentary structure, with relative velocities (between clumps) of 0.3 km s −1 . This is the typical difference in the radial velocities of the clumps, which should roughly give a reasonable lower limit for the true relative velocities. In a time range of ∼ 1 Myr any of the observed clumps would have travelled ∼ 63000 AU or ∼ 3. ′ 5, which is the size of the field of view of our maps. The other case is to assume a 3-dimensional (3-D) structure with similar scales in the three dimensions. In this case the projected area of this volume in any particular direction is A pro j ≃ V 2/3 tot , where A pro j and V tot are the area and volume, respectively. Let us assume that in a volume V tot there are n identical spherical clumps of radius R distributed randomly, with a random velocity distribution with an average velocity v 3D . The 3-D filling factor of the clumps for this volume is f 3D = nV cl /V tot = nV cl /A 3/2 pro j , where V cl is the clump volume. The volume swept up by a clump in a time t is V sw (t) = v 3D t πR 2 . For a given clump, the time scale needed to cross another clump, t X , is such that f 3D V sw (t X ) = V cl . From the previous equations, the average crossing scale time can be written as t X = A 3/2 pro j /(n v 3D πR 2 ). Since what we measure is the radial velocity, v obs and v 3D = 2 v obs , then t X = A 3/2 pro j /(2 n v obs πR 2 ). For A pro j equal to the our field of view (∼ 3. ′ 5 × 2. ′ 0), which includes 15 clumps, and using a radius equal to the average value for the measured clumps (from Table 7 ), R ≃ 18 ′′ , we found that t X ≃ 6 × 10 5 yr. Then, it could be possible that star formation was the result not of the gravitational collapse of just one clump, but of the "merging" effect. In this case, the geometry of dense cores would be far apart from spherical symmetry, even the density distribution would not follow n(r) ∝ r −2 . Tafalla et al. (2004) find that their starless cores are not spherical, but that clear inhomogeneities are found in them. Fig. 8 . Comparison of the channel maps of the combined CS (2→ 1) emission (solid contours) for the 7.16 (left) and 6.87 km s −1 (right) channels; and the BIMA N 2 H + (1→ 0) emission (contours and grey scale) for the −0.8 (left) and −1.1 km s −1 (right) channels. The contour levels for the CS maps are the same as in Figure 4 . The contour levels for the N 2 H + maps are 3, 3.5, 4, 5, 6, and 7 times 0.20 Jy beam −1 (the rms noise of the maps). The symbols are the same as those in Figure 1 .
Conclusions
We made a multitransitional study of the spatial distribution of the molecular emission with the 14 m FCRAO telescope in the starless core found in the L673 region, which had been previously observed at lower angular resolution (Morata et al. 1997) and with the BIMA array (MGE03). The main goal of these observations was to combine them with the array observations in order to obtain high resolution maps of the full emission, and thus be able to confirm that the clumpy structure detected with the BIMA telescope was real. The main results were: observations are also detected but with more intensity. We believe that these clumps are real. We also recover emission from a lot of other structure which was previously undetected or only marginally detected. The overall aspect is also of a filamentary structure connecting several intense clumps. 4. We found a total of 15 clumps in our combined data cube.
All of them are resolved by our angular resolution, with diameters in the 0.03−0.09 pc range. Their estimated masses range between 0.02 and 0.36 M ⊙ , and their densities between 0.6 and 4.6×10 4 cm −3 , which indicates that the CS (2→ 1) emission is clearly subthermalized. 5. The detected clumps appear clearly segregated between the northern and southern regions of the map. The northern region shows the less chemically evolved gas, and less massive but more numerous clumps. On the other hand, the southern region contains the more evolved gas and the most massive clump. This clump is also the only one associated with the BIMA N 2 H + emission. Moreover the H 13 CO + emission correlates well with the dust emission traced by the sub-millimeter observations, and its emission peak also coincides with the BIMA N 2 H + peak, and the SMM 5 source. All these results support the predictions of our chemical model, which proposed that late-time molecules, as N 2 H + and HCO + , should be found in the same regions. 6. The clump masses derived are below the virial mass, and that the clumps masses become closer to the virial mass when they get bigger and more massive. This supports the idea that these clumps must be transient, and only the more massive ones have a chance to last long enough to form stars. 7. The properties of the clumps we detect seem to be different than the "starless cores" recently found in the literature. Although we might have detected one of such cores, the rest are in an early evolutionary stage, after which they will most likely disperse.
We find that the simple chemical model proposed in MGE03 to explain the properties of the CS core of L673, is confirmed by the combination of single-dish and array observations. However, there is still a lot of work to do on the formation mechanisms of these clumps and on the possibility that the merging of smaller clumps can lead to more massive and gravitationally unstable clumps. Further observing and modelling of the chemistry of these clumps and of the interclump gas will be needed in order to test the transient nature of the clumps.
